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^ i/J.3^ i-Wl niifr jia^L liabuj'il V ,i]£ ^uJqj h-J ' ^ 1 t - B 
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■ *5U» JS yiM l|Ju ^Lm Jc jS^« Ojli JijSj JLaLil 3b La .] ^ 
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, . ■ t ^ iJ1 C, > J] tijWI vU SjijS ‘Uiu ^ ^ jjJj^'Ualiirjii -A * 5iu 
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^y^LszJI jjJALcJI cUj-tSJI dJjlj^l dJjLol Jj> 


2016 - J 9 ^l J9 jJ! 


/1o* 

Jl£ U^aM £4 jUh$Jj^ (C, = 120 [O.F, c 2 = 30 |lF ) jltfuflyall ul^j j* jtuunbU 
>ii 2 UjUaJl j£^££ 4 ftll uLd£ 1 . ( 20 V) l^ulad ju 0 £sll > -faa £4 ulajj 

ASllaJlj j^ 9 e}I jliiw uu^! i C 2 iujUil m Jtffcutia ju ( 2 ) ujIj &jta SjU j a £$} 

♦ JjWl Jl^-il Jju ItauwU JS JjsuAg jii yJb^SlI Jlfttl 

Cj = 1 20 JJ F C 2 = 30 HF C, = 120 (iF C 2k = 60 |xF 


Ih 





~ 1 1 mr ~ 

20 V 



+ 

h 1 


1 1 


± X „ X X , X XT 4 * D X k ^ A T~1 

— — = 7 — h — - = 1 — = — — — = — i n^> C ea = 24|iF 

C eq Ci C 2 120 30 120 120 24 K e 4 ^ 

Qtotal = AVtotal ■ C eq = 20 X 24 = 480 
Ql = Q 2 = Qtotal = 480 [iC 


Q 1 = 480 = 
1 C x 120 


P. E ! = i Cj . (AVi) 2 = 1 x 120 x 10" 6 x (4) 2 

= 960 x 10" 6 J 

AV 2 =2 = — = 16V 

z C 2 30 

olficl 

AV 2 16 

AV 2k = , = 2 =8V 

yuo; Sllu&l 

4^ gM <1^3 *Lj^l9 Lq 

c 2k = KC 2 = 2 x 30 = 60 |iF 
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P. E 2k = \ c 2k . (AV 2k ) 2 = i x 60 x 10" 6 x (8) 2 = 1920 x 10" 6 J 
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/ && JrUJl j£ U*l 

Jautfl ujJ^ JLi£ jiifttl uLuj^M JuS ♦ 1 

UUj ^UijLujl 4 AUS Ua ! E 2 ) ^opuujA *JL *L>fai^ i 4 3ji 4 JJJ ij^ UjLc^ Jrr»ij /^ 

jJl>iJ 4jL 3 (E 1 ) LbjVl ^ Ij (E 2 ) {£o£juuuX\ jrU Hal I (3j^ 

j £\ <>boV I j I j j ^LaUalb 4JJJ J->L*a jjj iji& uJbuul j C^l) i£>i fcU ^ ^ I JjJJtfl 

♦(J^LolU ^ c. 


j>t all 2 jU-uVI 

(TV/VVVJ 

4JN/W 


AAAOA*. 

tfA/V 

A/W^ 


& 


I iU*jlflk 


*/ ‘ 
(<•) -\/\/w-» 


Stimulated 


'i 


Radiation Matter 


£ 2 hf 

vnyvv-^ 

VTLTUXp-^ 
~ £j hf 

Matter Radiation 


uf**>*>® <_r^ ( 29 ) jSLi< 

ja-k nil ■ i ~.l< i*»Vl ^_i .?.~ .1 


a II pi a v)*^' 1 (27 — C) J5 CjL 


5 uua« jLu (2) jLu ( 1 ) -UI*J SjjlJ Ld^l^J udkaJ |£&U .2 

<L*3I Jill 3jjiU jJLhaa dUj 4- jil jlu ,jt um <2U£i4 4- jLjj i_jLuJu t _ 3 £l .1 Ifr 

.(3 ijjlJbt dUj ' 4 . Jj>4 jl 2 UjIL»j LfcJ^j) SLubj^II 

ji 2bjUaj (^^IbbV) lJLU jl 2 lLs^4 2 Lib» J^« t2uL£i4 3 ^jIj 4- < 2 l2>w« jLu t-»l m*(j j .2 
U ^ 3 ^ * 4 - >£*-* 2 UaL«^j jJ>u ( __ y ^Tt j t 2 L H >k4 2 bJsb 3^ja jt i_u><j 

3jl>-jJ <LaL->JI diU Jill u iiijt->Ujdl 

(ttoaft?t U .3 

. jAd lijiwJ (£)ktf I 6 JJlfiJ Jb^-I J ^LyJ . a 

♦ ui>S«JVI JUi>4 Ad£ Jlkj .b 

k 

(In ) djj3*u*' *a 

*b 



olfKll 

StLuiSH 

4 ^ A ^ • la j ^LjjL3 La 
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12^ 

ZdaJjaii jJuoaj (0.5 |lF) l^utw 4 *mu ( 50011) <CUjl£< ulU J^eJI u$LtU jUi SjJli 

i J ij& LU^ I < (50011) 3 Jjtatf Sultti 2uuUtt Oils ( (1000 rad/s) gjlj :: >j (100V) Ia>L&» ^ bjLutt 

. 4imtl SiljJ uftll 3ilj jA JS . 1 

7T * 

. (— ) jjb iUjIjj jLaU jjlaJl 4 mU <Llftl 4 mU Jam SulHII 4jlu . 3 


V Z = R = 500 n => .-. o“j ^ ^ SjSIjII 


1 . X r = — = 


10000 


(oC 1000x0. 5xl0 -6 


= 2000 n 


x L = x c = 2000 a c&j^j s 

X L -X C _ 2000-2000 _ 0 _ n _ 0 = 0° 



2 . tan O = 

3. tan O — 


R 

x L -x c 

R 


2000-2000 _ 0 _ q 

500 _ 500 _ 


tt n 


tan(--) = 


x L -x c 

R 


-1 = 


2000— X c 
500 


-500 = 2000 - X c => X c = 2000 + 500 = 250011 


X c =— => 2500 = — - — 

L toC 1000XC 


c = — x 10 -5 = 4 x 10“ 7 F 
25 


25 x 10 5 C = 1 

\ 


<pL U4 jruSl Jk 
l^ldUM JJU jLuJI Sjjlj 'L~A£$kStpk\ AAwmII . 1 

jS Jl 

(J j^uX\ 4 lj£Lo4 l^JU <J£ J^v Qj^Li £j&%ui3 UjLL^ 2bt uu£t JjV i ul^£jl 

jrU 3>^ t 4 AV 2bt ajutl J^v c^jLonJ J^>> 2UjlbjJlj 

)LuJ 5jjl Jdl 4r jLuJl ctfS-j l Sjbl Jjt 4r 4rJ^ 

buj ullaru yuiuyt *2 

*L2Jb* ojS^j <j\ t iltVtj AjV 5J^vi 

aL>ot ( ^Jl^ 

pnp Jill SjlwVI £* 4 m 4 J J^SJ SjlwVI ♦ 3 

A mJu jLu ^L>ob j^ulu jLu J)V $ Ui^sJl 
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/ 3 , 


'(ju 


42US ffttiVu JIm J^Ij jjju 44} ( 100) 4 jIIJ :ic (2 cm) djJa£ ufeaj <j£iw u^U 

uw^-l (0.5A) J**II LuLail jLill i^acVl jUiil jlSj . (15 tc— ) lAjlJlia 4j$lj 4 £>mJ (j-T) 
.Jj^l j4*U5j£tl! SjJtfl .2 .^114^1 4^b^l 4^UI djdUf&rfi jlJLdil.l 

r = 2 cm = 2 x 10 -2 m 


A = nr 2 = 7i x (2 x 10 2 ) 2 = 4tt x 10 


— 2^2 


l _ 4 


m 



1. £ max = N A B O) = 100 x 4ti X 10 4 x — x 1571 = 300071 x 10^= 0.3tiK 

max 2 tt 

2- P max = I max £ max = 0.5 X 0.371 = 0.15 W 


:^jLj L ** jrC&l u^i 
$JA JS j JUM 4 ^jJ^4 ujIj ladLJl }pal\ tJiUl 3^b) jajLi U ♦ 1 

♦ £LwVl jLu ( tibbVl dfc ijppii 
Alul3 ^iiil Jj j^aQj V (jppdl 2L9LLa * 1 / £ 
AjaLLal t 4 ^ 1 ^ h l gluu i^LsjVI JL^v J)V Cul3 < i j^LLaV uSULjV ( Jl^ ♦ 2 
* JjLoJI Alt .A J 4 ^ 1 ^ jt uu u - U t 


Ja^LujJt $.^juaX I 3 JLuj 3^Laj JLcC ^Lllu V I jLlJ *3 


$1^^uUjJi i.ubJt U^SiuL^iJI ul^jib :^iit U *2 
(30MHz) JUjJ {J.4.LOJ 4^ : iiuLa^li ybj^jl /^ 

(jmSZjLu Vj ^ dajLzj>*j j^luj (Microwave) ^ (VHF) t jlv 

♦ ^j- 4 ^ ^ <Jj j-ullujjjj V I 

(JL^jlco/Ij LjtjUill jru ^ aiU^ 4r ljLv^XI 4JIA ,jl jSUa Cco* 1^4 £JbUllj 

j^ji m (satellite jjt i^-cic 3^j) ^jj->*-* ^ij^u jtju 

. (t^Luo* 3jiorVi uik^) (repeaters) oulu^s 


.Sl^Ul jlad Ubdj (2) Sl^Ul 4^bw (1 ) (^gCu) Sl^j .3 

z = 29 , A = 64 

1. q = Ze = 29 x 1.6 x 10" 19 = 46.4 x 10“ 19 C 

2. R = r G VA = 1.2 x 10" 15 V64 = 1.2 x 10" 15 x 4 = 4.8 x 10" 15 m 
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/ 4^ 

jLiJI qjj (G — 768) jjj jlS lit £ Ji£Ia}i ivlumS Sjjli ‘L. .A 

<uk)j4i gjj (2) (I B ) jUj (1 ) jlii* (I E = 3mA) u£lJi jLij (a = 0.98) lijUj 

Ic 

a = r 

*E 

I c = a I E = 0.98 x 3 x 10" 3 = 2.94 x 10" 3 A 

1. I B = I E - I c = 3 x 10“ 3 - 2.94 x 10" 3 = 0.06 x 10 ~ 3 A 

2. G = Ay x ct 

G 768 

A v = - = — — = 784 
v a 0.98 

:^b U« 2ul^)fl^j .B 

fj* jUj jtjA (Aj^Lui <Uib«. jjJlj UJu^ . 1 

tjAji) g*jjuu3 ^S\a asS3 *Lu{jj^S3i 2j&UJl 3j2ti ^LutaS piaLjuAj ^ a£\ utaLuU 

: <JS au (jj£ju3j 



a£js* (d) 3a>.ij (c) 3j*s lJlu aj (b) &j (a) 

\ 


dIc^I 

SLLui^t 




<_£« cjLvjII .2 


^LtJLuiaJ La 
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♦ *Lu3jjlLlua *U£LuLSLy4 ljLvj. 4 (fo) * *LJ jId iUiLuLSLc* (ci) 

.2U^U LjLvj^ (d) «*Lu4L^U XAJj^S LjLvj*4 (c) 

.^j^U (d) :ul^l 


fj->» JL>» I 4 jlljI JUjLLu/Lj ^jjj Lc3 Jl + j ulA * 3 

. 4-^L>oV I (d) 2bjb»T (c) * *IU5~/„Vi (fo) *4SLa ufi\ (ci.) 


*2uaL>oVI (d) 



i^jLai j^jt> : JL — ‘ 
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♦ uL^ liu* JZ& *U2 ILL*!) ^>£1 ♦ A 

£^jj ^Jui s ± \. GttjJ J^jLLuJ / £ 

jjLl^mJ l£^-* L 4 H 4 Jr^'~ Lr^ tj£ ^2L>o tJjV L>* *UUt 

j^bjl Lujll 4 jjh b j ^JL^ ij t ji2j JAUj 

JllCtJ « 4GLG L 4^-44 jLUi ^urAo Jbu .JjVl 

4 ij^ta L>* I j» 3'^' JjVl Jjv Ls^J I (JG 

i-L&[*uS) ^4^4 <J^L 44 j %*u rA>4 JpaLU *L£LaJl 

* jLHi uUaL g 

* 

(d) J^uG (J&uA\ jrU 2&L tail JUJL >0 <j*4 J^JuLatl 4 j-tiaAl JjXaXl uLa> j5Uj Gt 

4^J^Xl ^1^4 1 yJi^ jru J b u Jt (jmjloj . L ) (j^uiuJt Jjv L^ ^-Gi-tuXl JbiJ ^jjjuusj ^ 4 

djLu^l |4J <^t, t 4-JJI& *Luj J^Uj HI jl Gcp* .y m J^J ^Xtj (^^uiaXl ^jQlt 

: A-JQIt J£j J ^jLLail 4 j.<ia,lt ^v^il Jjlaf! JL >0 L&JbtJ •y m 



A = 


y m d 

mL 


\ 


t^u U« &BV Slittj J^u i:U . B 

$j*u*4 Alula jdtA4 C a tU $$kl jbuj juc jUJ jbu ^Ijkl Jk . 1 

_j^* -^"■»v< u^LAal J '---*■'< /^ 

<U$!jJl JL£ ujlull jluUjiLA«j Jj*s 4*« uli Axua4 J4 laJ; <ybj^S £La4 .2 

. jtLall AdaJ^i jUi« u$mj AdUll 

iL jUUt ataj-jls (X c ) <J2j iUlUJl <Ujl jJl jLk AjV lLU!sj gc&jaj ^bjaj /^ 

.3 ^IJiN 

X r = — =4 X r OC - 


co C 


0) 


I V V T 1 

Ir — Ir OC 

Li V Li V 

*c x c 

••• Ic a W c £)$Ai 

♦ ^<tiu« <Ukd A3 US 4 ^bj^S j«aLUiU ju Ud3l j«bfa^l jA "Asua* uj&m j! . 3 

LuLa I (j£j ^k ^LaJjiXl ^ ^ J ^ "*** 1 ^ ljIjLu JJjjj /^ 

^ //.jt^l * 4 tt (J£J ^ULUi-U I 4 ^j^lU i &^ u l u 
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/ 6 i 




(0.0256V) £$LuJ ( dJU ykVl) <Ub ^jJl dilkJl | £$Iufa4j (^ajVl) ^2i1»iU ^Ua)l (£jla4 ju tfjhll jlS li)l ; Vjl 

(k) ujU jl Uk -IU 3 j!j^ 2b jJ Jb 3j!jb 2b jJ ikj jljjVl 2Jb £. £)i 

.(1.38 X 10 -23 £) =&Lu 

AE = KT 

AE 0.025 x 1.6 x 10 " 19 0.025 x 1.6 x 10 4 

T = — = — — — — — = — — = 289.85 = 290 °K 

K 1.38 x 10 -23 1.38 

T = C + 273 => C = T - 273 = 290 - 273 = 17 °C 

Jjbj A&jMt j (<w<i ill'll 2J l4_il£ (jSLu JL^Ij ^ “‘2 *2 lm> I ijgS L ui <0L^ JL 5 HI 4Sjla : Lub> 

$ (0.7 C ) - j ^4 0.7 


L = L f 


N 


1 - — = 5 x 


N 


1 - 



Sjtwi I iU)j 2buuil ulLu |W . 1 

JijpiUj <Ll L J jjIISJ t <LLo<g j j^^uXVl <j4 UaIJl*.) £y» S L a -Jj^ItSJVt <buuTdl >_dJCb /£ 

* ^yjt JSI loj lJlOj CuljjaS^Vlj ^3-ulVl jru 3 .a lit 

a^>. 3>a J^I» l^jb jtwi 


SjjIjJIj 4auo«j kU A 4 J*isI1 jlS I i! t (uuttJl j£i j«) ujLtw jlu SjjIj L SjikJl J*k jUk« U .2 

. juj 2tfb L Qua} kjjJl 

(0° < O < 90°) : A$Sj (O)j^DI 3ji 2b$lj jV juj 2Jb L u*uJ iaJjJl 2ull^U 2 bkUj JlU 

1 > pf > 0 
1 > pf = cos O > 0 
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. 3 jljJtj <L4jL3.»U 'iSjjJk 4 iUuSLsdl (Z) 3j2>ljOb <Ld£ <UtjL«4 JLvjj : uuuJl 
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E = hf 

hf 

m = — 

c l 


fQ&t JLd U&j (E) jijjjiiJl iLalla 


$ jjjjaii zjijii &jLdl jmm LudUj d&*i uuS . 3 

E 2 

— me ga (m) 2 LCOI i^lS 3 2 UJU 4 


4JQ£ Al Col£ U£ *— UluJ (jjJjJifl ob Jjb 1 »Ai^LtXt 4JI& jj JjrCtf ^ L*Xl (jZjluuJ 


p 

A 


= me 




_h_ _ h 

me p 


A = - 


‘ f = i 


(A) jH JjXaXb j-j (f) a j3 


Q£ Al C6l£ jJ US ojjjirf! dljiu/ *4- I J lie ^IjUXI 4JI& 


LiluSLc uxu/Luj jjjjJitf (j&ljXi <jyt>»jXl J 4jt Al J bt4 

lXI jJLu/ dj (jjjjJiJi ^jlia 4 *JJ jJLu/ >— ILuj jittf (jlj Al^btXI jJl&j 




olacl 

>u* SLLu.^1 

<LiiLuJai £-Lj^l 9 jajJLt J^JLUV-> U 
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